ABSTRACT
sin-digested cytochrome c is not able to support the iodination, but boiled or dialyzed cytochrome c is as effective as native cytochrome c. The haematin response is not altered by trypsin treatment, boiling or dialysis. 14C-formate is oxidized to [14C] O2 in the presence of NADPH-cytochrome c reductase and cytochrome c or hematin. From these data, it seems that NADPH, NADPH-cytochrome c reductase, and a third factor (vitamin K3, cytochrome c or haematin) possibly function as an H2O2 generating source to carry out the iodination reaction.
It is suggested that a superoxide radical may be involved in the reaction and that the "third factor" serves to accelerate dismutation of the radical to H2O2.
We have reported earlier ) that NADPH-cythrome c reductase in the presence of NADPH and either vitamin K3 or cytochrome c can reconstruct an iodination system with calf thyroid soluble iodinating enzyme, probably by generating of H202.
Supported by the United States Public Health Service Grants 643 This paper deals with further studies on the reconstructed iodination system and provides additional evidence for H202 generation. Some properties of the purified reductase have also been described.
METHODS AND MATERIALS
Preparation of soluble iodinating enzyme.
Calf thyroids obtained from an abattoir were homogenized as described previously (DeGroot Sc Davis 1962). The homogenate was centrifuged at 700 x g for 10 min, and the supernatant was further centrifuged at 85 000 x g for 1 h. Soluble iodinating enzyme was made from the sediment con¬ taining the mitochondrial-microsomal fraction by digestion with trypsin in the presence of deoxycholate and subsequent acetone extraction .
Purification of NADPH-cytochrome c reductase.
The reductase was purified from the calf thyroid as mentioned (Table 5) . NADP+ inhibited the reductase activity by compe¬ tition with NADPH. DCIP, K3Fe(CN)fi and NADP+ were found to have no effect on the iodinating enzyme itself, as seen in Table 1 (Experiment E), when H202 was generated by glucose (20 nmoles) and glucose oxidase (100 µg).
We have also observed that these compounds did not affect the iodinating activity when a higher concentration of H202 was supplied by using 1 (Fig. 1) .
5. 14C-formate oxidation in the presence of cytochrome c and haematin The enzyme activity was assayed by measuring NADPH oxidation at 340 nm using different electron acceptors (5 10-5 m in each case). Other components for the reaction mixture were as described in Ma¬ terials and Methods. Effect of PCMB and flavin adenine nucleotides on the reductase activity. Enzyme activity was assayed by the procedure mentioned in the Materials and Methods. In experiments 2 and 3, the reaction was initiated by adding NADPH after preincubation of the standard reaction mixtures with PCMB for 5 min at room temper¬ ature. In experiments 4 and 5, the reaction mixtures were pre-incubated with reduced glutathione for 5 min at room temperature following the pre-incubation of the reaction mixture with PCMB. The reaction was initiated by the addition of NADPH. In experiments 6 and 7, the reaction mixture was pre-incubated with either FAD or FMN (as mentioned) for 10 min at room temperature before starting the reaction with NADPH.
DISCUSSION
In our first report (Nagasaka et Pyrogallol, o-dianisidine and guaiacol are oxidized by H202 in the presence of peroxidase. These compounds inhibited the iodination reaction probably by competing with iodine for H202. Nilsson (1969) has shown that the chemi luminescence of luminol by H202 produced by NADPH and microsomal frac¬ tion of liver is also inhibited in the presence of pyrogallol.
The role of vitamin K3, an auto-oxidizable quinone, in H202 production is known from other studies (Suzuki 1966 
